Newly described fossils from Georgia in Eurasia and from Kenya shed more light on the earliest members of the genus Homo. These finds indicate that there was considerable variability in their size and shape.
The fossil record of human evolution is like a pointillist painting: one sees a different picture close up from when one stands back. For years, students of human evolution have tended to prefer standing back when considering the evolution of the genus Homo from the genus Australopithecus, by contrasting what came before with what came after. Two sets of discoveries now help us to look more closely at the complex transition from Australopithecus to Homo. One of the papers concerned is by Lordkipanidze and colleagues (page 305 of this issue) 1 , and deals with postcranial bones (those other than the cranium) from Georgia, Eurasia. The other, by Spoor and colleagues 2 , was published in Nature on 9 August and describes cranial material from Kenya.
In terms of the big picture, the transition to Homo was one of the most substantial in human evolution. The time before then was the era of the australopiths. This diverse group of species had brains 400-550 cm 3 in volume (only slightly larger than that of a chimpanzee), big cheek teeth, and massive faces adapted to generate and withstand large chewing forces. Australopiths also had many adaptations for upright bipedalism. But they were chimpanzee-sized (100-150 cm tall, weighing 30-50 kg), and retained some features useful for climbing trees, such as relatively long arms, upwardly oriented shoulders and long, curved digits.
Sometime after the transition came Homo erectus. This species first appeared in Africa about 1.9 million years ago, and quickly moved out of Africa by 1.8 million years ago. It had a bigger brain, a less snout-like, vertical face, and small, nearly human-sized teeth. A spectacular skeleton, of a juvenile male from Nariokotome, Kenya, dating to 1.5 million years ago, came to epitomize our view of the species as having a very modern body: tall (160-185 cm), large (50-70 kg), with long legs, and otherwise only subtly different from your body or mine 3 . Homo erectus also seems to have resembled modern humans in having low levels of sexual dimorphism, with males being about 10-20% larger than females.
When viewed up close, however, the Australopithecus-Homo transition has always been murky. One problem is that we don't know enough about Homo habilis, the putative ancestor of H. erectus. In addition, early H. erectus fossils are quite variable, and the more we look, the more we find contrasts with later hominins (the formal term for a species in the human lineage). For example, their rate of development was rapid and chimp-like, rather than slow and extended as in modern humans 4 . Also, brain size relative to body size in the earliest H. erectus fossils is not much different from that of many australopiths or H. habilis 5 . Finally, the earliest non-African fossils of Homo from Dmanisi, Georgia, which are dated to 1.77 million years ago, resemble H. erectus in many respects. But they are highly variable, and more in the size range of H. habilis than of H. erectus 6, 7 . The new discoveries 1,2 further highlight the transitional and variable nature of early Homo. Lordkipanidze and colleagues 1 describe several postcranial fossils from Dmanisi, including partial skeletons of an adolescent associated with a previously reported cranium (D 2700), some limb bones from an adult associated with a massive, previously reported jaw (D 2600), and some foot bones from two smaller adults. In many respects, the fossils resemble modern humans and the Nariokotome H. erectus skeleton. The adult's limb proportions are quite modern, with a relatively long femur compared with the humerus, and a tibia/femur ratio similar to that of modern humans from Europe. The feet have a welldeveloped arch and are at least as modern as those of another early Homo foot, OH 8, from Olduvai Gorge in Tanzania Other differences are also apparent. In modern humans, the elbow joint is typically rotated relative to the shoulder joint, so that the forearm naturally hangs with the palms facing inwards; but the new Dmanisi humeri lack torsion, so their palms would have been oriented more forwards. Lack of humeral torsion, a highly plastic and variable feature, suggests something different about the shoulder in these specimens. In addition, although the adolescent's collar-bone is of normal length for a 15-16-year-old human 9 , and the shoulder joint faces sideways (though at the more vertical end of human variation), other aspects of shoulder-blade shape seem to be primitive. New analyses of the Nariokotome boy also suggest a lack of humeral torsion 10 . Evidence that early Homo was less modern and more variable than sometimes supposed is also bolstered by Spoor and colleagues' finds from Lake Turkana, Kenya 2 . One of the fossils, KNM-ER 42700, is a beautiful partial cranium, lacking most of the face, dated to 1.55 million years ago. The fossil's endocranial volume (the volume occupied by the brain inside the cranium) is only 691 cm 3 , but its shape is mostly typical of larger H. erectus crania when adjusted for size. Comprehensive comparative analyses have yet to be undertaken, but the fossil's similarity in size and shape to Dmanisi crania such as D 2700 and to other African fossils attributed to H. erectus suggests that these fossils belong to the same species. If so, then early H. erectus was not only quite widespread but also unusually variable in both body and brain size (Fig. 1) .
Explaining the variation is a challenge. One possibility is that some of it is ecogeographic -that the Dmanisi specimens were simply smaller than their African relations. Alternatively, the Dmanisi fossils may be examples of a different species. In either case, early Homo probably had substantial levels of sexual dimorphism, as we see in Australopithecus. My hunch is that the Dmanisi and early African H. erectus fossils represent different populations of a single, highly variable species. But this hypothesis needs to be tested with comprehensive three-dimensional analyses of scaling and variation (something that will be expedited once computed tomography scans and casts of the fossils are made public).
New discoveries are often most valuable because of the research they stimulate. Basic questions include how many species are represented by the various fossils and how they are related to each other. In addition, how behaviourally modern was early H. erectus? The species had small teeth suggesting a more human-like diet, and relatively long legs and other features suited to walking and running 12 . But they matured more rapidly than we do, and big increases in absolute and relative brain size evolved well after the species originated, perhaps as they became more proficient hunters. Homo erectus also might have been more sexually dimorphic. This has implications for reconstructing how much energy this species spent on reproduction, how frequently they spaced births, and aspects of social organization such as levels of male-male competition. Finally, there are other anatomical differences in the upper body and elsewhere that need to be studied for their significance. Looking more closely at details of the long, complex, but highly consequential transformation from Australopithecus to Homo promises to reveal a rich and intriguing picture.
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